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ABSTRACT

Hotspots of biodiversity have become priority areas for land conservation initiatives. oftentimes without recognition
that these areas are hotspots of cultural diversity as well. Using the Colorado Plateau ecoregion as a case study, this
inquiry (1) outlines the broad geographic patterns of biological diversity and ethnolinguistic diversity within this ecore-
gion; (2) discusses why these two Kinds of diversity are often influenced by the same geographic and historic factors:
and (3) suggests what can be done to integrate traditional ecological knowledge of indigenous peoples into multicultural
conservation collaborations.
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“.."Hng come the scientists and make the words q/ our tablishment of Mesa Verde National Park in 1906

ancestors into folklore.™ ‘ : . :
/ , = and the Grand Canyon National Park in 1919
—Agnon (1966) |

(Burnham, 2000). more than 11.1 million acres of

“The diversity of life on earth is under threat: so is the \ w 1 1
y of lif the Colorado Plateau’s 130 million acres have been

diversity of human cultures. . . . The intriguing ques- : , ,

tion is this: apart from establishing rights over resourc- lederally protected for their natural and cultural re-
es, will the local communities bring back some of their sources. A diverse collection of national parks and
(’Urll.('r ("lllur(l/ Ir(llll.ll.l)”.\' (?/.('()”.\'l'rl"(l,l.”n (.)/'/)l.l)/“t‘.,'l.('(l/ """]U”"'"‘S. \\?il(“i[‘(x re"“gf:sq l'(x(-r(ni"i“” areas. con-

diversity: et = servation areas. preserves, wilderness areas. and
—Gadgil (1987) . . . .
national historic parks and sites, these protected
lands are managed by the National Park Service.
the U.S. Fish and Wildlife Service. the U.S. Forest

Service, and the Bureau of Land Management (Ta-

The Colorado Plateau of North America (Fig. 1)*
has received international recognition for nearly a

century because of the pioneering efforts there to

formally protect its spectacular natural and cultural bles 1 and 2). Conservation efforts on the Colorado

. . )], N OTe 3 1 hy e Y ,‘ o . - . ' e
landscapes (Sellars, 1997). Despite that recogni- Plateau were initiated long before our belated rec

' BN ognitio ' ¢ ecoregion harbors a remarkably
ion, the region’s resource managers and conser- gnition that th region harbors a remarkably

vationists have yet to work with much understand- high diversity of plants, butterflies. liger beetles.

ing of how biological and cultural diversity have and mammals compared to 109 other ecoregions of
L 4 L .- . L
interacted within this four-state area. Since the es- similar size in North America (Ricketts et al..

" We are grateful for the support of the Arizona Community Foundation. the Town Creek Foundation. the Ottens
Foundation, and Agnese Haury, all of whom enabled this synthesis. Our manuscript was greatly improved as a result
of comments from Victoria Hollowell, our Flagstaff colleagues Larry Stevens and Tom Sisk. David Armstrong. and two
anonymous reviewers. The numerous participants in the NAU/Terralingua-sponsored retreat. “Bridging Ecological Res-
toration and Linguistic Revitalization on Indian Reservations on the Colorado Plateau.” have greatly influenced our
thinking. In particular, we thank Vernon Masavesva, Ferrel Sekakaku, Luisa Maffi. David Harmon. and Steve Albert.
Laverne Masayesva Jeanne and Donna House have also offered us guidance and insight into issues particular to the
Hopi and Navajo, respectively. Aimee Goodwin was responsible for GIS analyses in ARC-VIEW. and together with Dan
Boone and Ron Redsteer, kim“y assisted us with maps.

* Center for Sustainable Environments, Northern Arizona University, Flagstafl, Arizona 86011, U.S.A.

" As far as we are concerned, an “objective™ definition of the Colorado Plateau does not exist. Different researchers
draw the Plateau’s boundaries differently, but most agree that the Plateau’s geographic heart is located in the Four
Corners region, where the states of Arizona, Utah, Colorado. and New Mexico intersect. The three hgures cluded in
this essay show two different boundaries of the Colorado Plateau. especially along the northeastern margin. For the
purposes ol statistical analysis (of the total area of Indian lands versus federally protected lands, ete.) in this study, we
used the Colorado Plateau boundary outlined in Figure 3. The boundary shown in both Figures 1 and 2 is an “alter-
native” delineation.

ANN. Missourt Bor. Garp. 89: 164—175. 2002.
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Ficure 1. Boundary of the Colorado Plateau. For

www.cpluhna.nau.edu/index.him).

10094, 1999]). Although recent National Monu-
ment designations such as the Grand Staircase/lus-
calante have. in fact. taken into account the areas
hiodiversity and rich cultural heritage, these two
factors have rarely been conceptually linked. More

tvpically. they have been offered as “twin™ altrac-

115 110 105

additional maps. articles, and  photographs, see  (http://

ions for ecotourists intrigued by redrock  land-
scapes. Indeed. the 8 and 10 million tourists who
annually visit national parks and monuments on the
Plateau may receive some unanticipated exposure
lo this biodiversity and the ancient cultural imflu-

Cnees upon 1it. bul Lthat 1s seldom whal altracted
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Table 1.

— - —

Park

T —— e — —

Arches

Black Canyon of the Gunnison

Bryce
Canvonlands
Capitol Reel
Grand Canyon
Mesa Verde
Petrified Forest
Zion

O National Parks

National parks of the Colorado Plateau. Source: National Park Service website (http://www.nps.gov)

State Acreage
'tah 76.518
Colorado 21,109
L'tah 35.845
L'tah 337,097
L'tah 241.904
Arizona 1.217.403
Colorado 02 12]
Arizona 03.533
'tah 146.592
21n AZ:; 2 in CO: 5 in UT 2.229.218 tolal acres

(2.3 milhion acres)

them to the parks and monuments of the Painted

Desert or Canyonlands in the first place.

Because about 13.5 percent of the Colorado Pla-
l

leaus landmass is already protected by federal
agencies, the ecoregion’s extant biodiversity has not
been considered as gravely imperiled as the bio-
diversity of other regions of North America. Nev-
ertheless, our recent (unpublished) survey of more
than 70 environmental professionals (including Na-
tive Americans) working on the Plateau indicates
that this ecoregion remains unusually vulnerable to

Table 2.

threats such as the damming of rivers; oil, gas. coal.

uranium, and aquifer mining:

(°mnpt*liliun from 1n-

vasive species: mismanagement of wildfire regimes:

and the fragmentation of wildland habitats by rap-

idly increasing urbanization. Such threats continue

to diminish native biodiversity, both within and be-

vond national parks. The Nature Conservancy
(I'NC) has therefore ranked the Colorado Plateau
within the third tier of hnls]mls of impvril(-'d bio-

diversity. At the same time, TNC recognized that

this ecoregion’s “rarity-weighted species richness’

agement websites (hltp://www.nps.gm) and (http://ww w.blm.gov.)

O — —

Name

———

National monuments of the Colorado Plateau. Source: National Park Service and Bureau of Land Man-

— —

Aztee Ruins

Canyon de (:hc'“}
Canyons of the Ancients
Cedar Breaks

Colorado

Dinosaur

I Malpais

.l Morro

Grand Canvon-Parashant
Grand Staircase-Escalante
Hovenweep

Montezuma Castle
Natural Bridges

Navajo

Pipe Spring

Rainbow Bridge

Sunset Crater Volcano
Tuzigool

Vermihion Chifs

Walnut Canyon

Wupatki

Yucca House

22 National Monuments

State Managing agency Acreage
New Mexico NPS 319
Arizona \PS (leased from Navajo Nation) 83,840
(.olorado BI.M 164,000
L'tah NPS 0.151
Colorado NPS 20.453
L'tah NPS 210,277
New Mexico NPS 114,277
New Mexico NPS 1,278
Arizona BlI.M [.OTA. (00
L'tah Bl1.M [.900.000)
Ltah \PS T84
Arizona NPS 357
L'tah N\ PS 7.636
\rizona \PS (leased from Navajo Nation) 300
Arizona NPS 10
Ltah \NPS 1 60)
Arizona NPS 3.040
Arizona NPS 10
Arizona BI.M 293 .(0(X)
Arizona NPS 3.079
Arizona NPS 30,422
Colorado \P'S 33

1O in AZ: 3 1n CO):
3 NM: 6 in UT

BI.M and NPS lands

3.8059.519 1otal acres
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was considered more significant and  less well-
known than it deserved to be (Stein et al.. 2000):
in other words. the Colorado Plateau harbors many
biological rarities whose vulnerability to threats has
not vel heen aulvqllulvly assessed. Consider the fact
that the relatively well endowed Grand Canyon Na-
Lional Park has continued to lose an average of one
species per year during the last two decades: the
park’s current research budget and resource man-
acemenl slralegies have somehow nol been suffi-
cient to prevent the local extirpation ol rare spe-
Cl1es,

Putting aside for the moment the degree to which
current threats imperil the ecoregion’s biota. 1t s
clear that the Colorado Plateau is indeed rich
such rarities. including endemic species (that is.
species with narrow distributions that occeur in this
ecoregion and nowhere else). Continent-wide floris-
lic analyses by Kartesz and Farstad (1999) have
affirmed that the Plateau 1s the ecoregion ol con-
Linental North America with the highest rate of vas-
cular plant endemism. reporting 290 species re-
stricted to this ecoregion. For the fauna of the
Colorado Plateau ecoregion. David Armstrong (1n
prep.) has recently determined that 23.6 percent ol
the mammals and 36 percent of the rodents exhibi
endemism al the levels of species or subspecies,

While appreciation of the Plateaus biological
uniqueness has grown, recognition of its cultural
and linguistic uniqueness still lags far behind. The
(:“I()ril(li) l)li—lh‘alll |\ l")n]f' (O more S')('il'\(’I'S ‘l“ \'(l"
live American languages than all other regrons
the United States combined. The ecoregion’s imdig-
enous peoples belong to 24 different tribes. bands.
or dialect communities and represent six different
language families (Table 3)." (English. ol course. as
well as Spanish and Basque are also spoken here.)
Among the Plateau’s indigenous languages. Zuni s
a language isolate. or what biologists might call an
“endemic” language of the Colorado Platean. Ae-
cording to many linguists. Zuni (a:shiwr) has no
close relative in any other language family (Camp-
bell. 1907). In addition to Zuni. the other language
families indigenous to the Colorado Plateau inelude
Keres. a family represented by Acoma Pueblo. La-
cuna Pueblo. and Zia Pueblo: Kiowa-Tanoan. the
language family represented at Jemez Pueblo: Ulo-
Aztecan. the language family to which the Hopr.
Ute. and Paiute languages belong: Athabaskan.
represented by the Apache and Navajo languages:

and Yuman. represented by the Yavapai. Havasu-

'The numerous sources for Table 3 are found in the
| iterature Cited. and each source s prm-wlwl by an as-
lerisk (°F).

pai. and Hualapai tribes on the Colorado Plateau.
Figure 2 shows the approximate geographic bound-
aries of these six indigenous language families
1350. when the Colorado Plateau officially became
part of U.S. territory. Tribes and communities who
S['HDI\'P (sp('alk) d |ungualg(~' that belongs 1o one of the
six families were living in these areas al thatl point
in time. For example, Navajo and Apache speakers
«)('('llpi('(’ the lands shown as “Southern- \thabas-
can” on this historical map.

The Colorado Plateau undoubtedly ranks among
the top five American regions north ol the Tropic
of Cancer in terms of linguistic. cultural. and bio-
logical diversity. as well as in biological and lin-
suistic/cultural endemism. Nevertheless. there s
nol a single conservation plan that takes into ac-
count both the cultural diversity and the biological
4“\4‘|'sil} ol the region. It 1s as i the historie and

ceographic relationships  between “nature  and

“culture”™ on the Plateau are somehow irrelevant. or
oo hotly debated to be of value in conservation
planning. While it may be reasonable for conser-
vation planners to be skeptical of painting all Na-
tve American land and water management practic-
¢s as Tecologically noble.™ it is also tragic that so
[ew Native American communities have been in-
volved in planning national parks and monuments
adjacent to their current reservations. These federal
lands were clearly parts of their historie homelands
(Burnham. 2000). As a result. the management of
cultural resources and the management of natural
resources have typically been done by different sets
of specialists. sometimes involving Native Ameri-
cans in the former but nearly alwavs ignoring their
raditional ecological knowledge of the latter.

This historic failure of the vast majority of con-
<ervation biologists and environmentalists to sub-
slantively engage Native American communities i
collaborative work based on shared goals i1s both
disappointing and ironic. It is ironic because the
lone-term residents of the Colorado Plateau have
substantial knowledge about the history of the local
(lora and fauna that is not available from other
ources. ven if all their current hunting. loragimg.
or farming practices are nol considered 1o be eco-
logically benign by conservation biologists (Dha-
mond. 1903). this does not negate the value of ther
ll'il(lilinlml t-'('n|n:_1'i(‘il| kll«)\\l('(lgv (ils (It‘ﬁl](-‘(' I)}
Berkes, 2000) about factors influencing plant and
animal distributions. densities. and vulnerabilities.
[Incidentally, Diamond’s (1993) widely cited con-
demnation of prehistorie peoples of the Colorado
Plateau [or deforesting the Chaco Canvon area 1o
obtain timber to build multi-storied pllt*l)lns has

been refuted by recent strontinm 1sotope evidence
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= UFOAZTECAN

SOUTHERN-ATHABASCAN

Locations of Indigenous Language Families

on the CO|Ol'ado Plateau in 1850 GIS Support From
190 95 0 190 Kilometers .
cmummm

—_—

Figure 2. Locations ol indigenous language families on the Colorado Plateau in 1850, (From data developed by the
Center for Sustamable Environments.)

that the Chaco Anasazi obtained their ponderosa  the more pertinent question is whether the tradi-
and spruce/fir beams by cutting a single age class  tional ecological knowledge of Platean tribes 1s be-
of trees selected from two large mountain ranges  ing lost at such a rapid rate that it will no longer

50-75 miles away (English et al.. 2001).] Indeed.  be of service in biological conservation (Nabhan.
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ligations (l.. Masayesva Jeanne, in Nabhan &
Reichhardt, 1983).

Traditional ecological knowledge can also be
useful in locating and staging rare species reintro-
ductions and habitat restoration. At a time when
the California Condor recovery efforts in California
were on the verge of failure, Rea (1981) proposed
that the recovery leam broaden its view and con-

sider reintroductions in the historic refugium near

the Colorado Rivers Grand Canyon, where oral his-
tories from the Hopr recall sightings of the giant
bird they call Awaatoko (Whiting unpublished, in
Seaman, 1993). This has. in fact, turned out to be
one ol the more successful areas for Condor rein-
troduction, even though 1t 1s outside of California
where many biologists erroneously presumed that
the California Condor belonged (Rea, 1981).

INVESTMENT IN CONSERVATION
CAPACITY-BUILDING FOR NATIVE AMERICANS
REMAINS CRITICAL

IFor decades, the Bureau of Indian Affairs hardly
involved Native Americans in so-called technical
decisions regarding biological resource and land
management options on tribal lands. While the
number of Native Amenicans trained in biology and
nature resource management increased fivefold be-
tween 1970 and 1999, there remains a chronie un-
derinvestment in training Native American profes-
sionals in biodiversity conservation on tribal lands
relative to the training available for professionals
managing federal lands. The Navajo Natural Heri-
tage Program, first sponsored by The Nature Con-

servancy, has become an outstanding example of

the “conservation pay-off™ of such investment
(Stein et al., 2000). The Hopi, Zuni, and White
Mountain Apache tribes have also developed pro-
grams that include wildlife management. endan-
gered species recovery, and ecological restoration.
In the case of the Zuni, their program to reintro-
duce beavers as part of the tribe’s riparian resto-

ration efforts has involved elders teaching yvouth

about the cultural significance of beavers and other

wetland dwellers (Albert & Trimble. 2000). When
both Western academic and traditional ecological
knowledge are valued by such programs, it ensures
that Indian youth interested in natural history are
not forced to choose between their own cultural way
of looking at the natural world, and the way of mod-
ern science. One superlative example of such ca-
pacity-building efforts among Native Americans is
the KPA-funded Institute for Tribal Knvironmental
Professionals based at Northern Arizona University,
which has already trained more than 500 tribal

members from over 200 communities in inventory,
monitoring, and restoration techniques for environ-
mental protection.

MORE LINKAGES ARE NEEDED BETWEEN
ECOLOGICAL RESTORATION AND LINGUISTIC
REVITALIZATION

In addition to the many ecological restoration
projects recently mitiated on tribal lands. most Na-
tive American communities on the Colorado Pla-
teau are actively engaged in language stabilization
and revitalization efforts (Cantoni. 1996). These
language restoration projects often include the
elaboration of the entire extant lexicon of a tribe.
including 1ts names for plants, animals, and their
habitats. In eliciting these names. linguists often do
not know the particular scientific taxa the words are
describing, but nevertheless record ecological 1n-
formation that may be of use to ecological restora-
tion and species recovery projects (Nabhan,
2000a). For instance, the Diné name for the Indian
paintbrush, Castilleja lanata A. Gray. 1s dah yiitih-
idaa tsoh, meaning “big hummingbirds food.” to
distinguish 1t from the beardtongue., Penstemon bar-
batus (Cav.) Roth. called dah vyiutihidaa'ts ooz, or
“food of the slender hummingbird.”™ It may be that
Diné elders recognize that these two flowers are
frequented by different sizes and species of hum-
mingbirds, and that such information can be inte-
erated into ecological restoration efforts to increase

forest understory biodiversity.

CONCLUSIONS: IMPLICATIONS FOR GLOBAL
CONSERVATION STRATEGIES

Over the last decade. tremendous effort has gone
into defiming, locating, and rapidly assessing the
species richness of “hotspots of biodiversity™ (Mit-
termeter et al., 1998: Olson & Dinerstein, 1998:
Ricketts et al.. 1999a). By some accounts, these
hotspots not only capture a large proportion of the
planet’s biodiversity, but they also define an agenda
for conservation investment, which is largely ex-
pended on land purchases and infrastructure de-
velopment for protected areas (Mittermeier et al..
1998). By investing an average of $40 million/year
on land purchases in hotspots, rather than on the
current “scattergun™ approach of current conser-
vation expenditures, these conservation strategists
have proposed a new “silver bullet™ to biodiversity
loss that could protect areas containing a high pro-
portion of the world’s species, while business out-
side the hotspots could be allowed to go on as usu-
al.

F-hrenfeld (in press) has pointed out the serious
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2000a). To date. this rapidly disappearing orally
transmitted knowledge has rarely been systemati-
cally taken into account and valued by land man-
agers, who often consider such knowledge to be the
quaint but anecdotal or superstitious recollections
of scientthcally untrained old-timers.

l.ven contemporary Native Americans’ roles n
managing the lands of the Colorado Plateau have
been chronically underestimated. While the Grand

Canvon Trust considers “Indian country™ to com-
prise just a quarter of the Colorado Plateau’s 130
1996: Wilkinson.
1999). our GIS-based analyses more accurately es-
lablish that 29-32% of the Colorado Plateau is be-

ing managed by Native American communities (de-

million acres (Hecox & Ack.

pending upon which definition of the Plateau’s
boundaries 1s used). By virtue of this fact alone. it
would be presumptuous if not impossible to develop
a systematic conservation plan for this ecoregion
that did not take nto account Native American
land stewardship and traditional ecological knowl-
edge of endangered species on the Colorado Pla-
teau (Nabhan, 2000a. b).

In a modest effort to begin to bridge the historie
cap between studies of biological and cultural di-
versity, Northern Arizona University’
Sustainable Environments (CSE) has initiated a pi-
lot study with the Grand Canyons Wildlands Coun-

cil to assess ways to better safeguard and restore

both the biological and the cultural uniqueness of

the Colorado Plateau. In designing this pilot study.
we have ivestigated the potential linkages between

biological and linguistic diversity elucidated by the

scholars involved in “Terralingua: Partnerships for

Linguistic and Biological Diversity,” an internation-
al non-profit organization hosted by CSE. which has
recently published a global analvsis of biocultural
diversity (Mafh. 2001). The following discussion
emphasizes why efforts to conserve biological and
linguistic diversity should be linked, whenever pos-
sible. using examples from the Colorado Plateau.

THE BIODIVERSITY ON NATIVE AMERICAN LANDS
DESERVES MORE CONSERNATION INVESTMENT

Indian reservations in the United States cover
tens of millions of acres of the North American con-
Linent, comparable in extent to the acreage that the
National Park Service manages for North America’s
biodiversity. In particular, reservation lands on the
Colorado Plateau (Fig. 3) cover nearly twice the
area that national parks. monuments. preserves,
conservation areas. wilderness areas. and wildlife
refuges cover in the same ecoregion. Nevertheless.

the 29.6 million acres of lands managed by Native

s Center for

Americans on the Colorado Plateau have vel to re-
ceive much investment from federal or private
sources for the inventory of their biodiversity, mon-
itoring, and recovery of their rare species. or local
capacity-building in environmental protection—
relative to the considerable support given to those
working on adjacent federally protected lands.

Il all the species found on Indian lands were also
lound on lands rigorously protected by the National
Park Service or The Nature Conservancy. perhaps
this issue would be easier for conservation biolo-
gists o 1gnore. However. the narrowly distributed
endemics of the region are often restricted to hab-
itats found only on reservation lands. and not on
park lands. The Navajo sedge. Carex specuicola ).
1. Howell. 1s an endangered species found around
only three springs and seeps used by Diné (Navajo)
livestock  herders, and one spring used by Hopi
larmers. In other words, 1ls range is restricted 1o
the Navajo and Hopi Reservations (D. House, pers.
comm.: Nabhan et al., 1991). Similar situations oc-
cur tor the endemic Hopr chipmunk (Tamias rufus).
a subspecies of the Spotted Ground Squirrel (Sper-
mophilus spilosoma cryptospilotus). the Chuska and
Tunitcha Mountain subspecies of Abert’s squirrel
(Scturus abertt chuskensis). and a subspecies of Ste-
phens woodrat (Neotoma stephensi relicta) found
only on Navajo lands. Even if conservation biolo-
oists continue o feel i“-('qllimu-'«l to deal with the
cultural and legal (sovereignty) issues regarding
plunls and animals restricted to tribal lands. Lhey
can no longer ignore the fact that the only means
Nalive

American land managers with the resources needed

lo sustain these species 1s by providing

lo protect or recover these rare populations and

their habitats.

THE CONSERVATION COMMUNITY NEEDS TO
EMBRACE TRADITIONAL ECOLOGICATL. KNOWLEDGE

Until recently. endangered species recovery
leams and ecological restorationists disregarded the
traditional ecological knowledge found in Native
American communities. Perhaps the first formal
breakthrough occurred when Diné biologist Donna
House incorporated traditional ecological and eth-
nobiological knowledge about the Navajo sedge into
its federal species recovery plan (House in Nabhan
el al., 1991). acknowledging that Diné herders had
been stewards of this plant’s habitat for decades
and deserved to participate in further efforts 1o
saleguard the sedge.

In addition to their role as habitat managers.
some cultural communities on the Colorado Plateau

llllt'llllnllal”) |)|'ulv('l rare sp('('ivs. as 1s the case
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with the anomalous sunflower (Helianthus anomalus
S. F. Blake). Of the twenty-five known localities for
this species, at least seven are in or adjacent Lo
Hopi fields and kivas, where farmers and priests

spare il from their otherwise rigorous weeding prac-

Native Amenican Indian Reservations on or near the Colorado Plateau.

tices (Nabhan & Reichhardt. 1983). Its flowers may
be the sole source of a ceremomal facepaint pre-
pared for the Lakon mana (maiden) ceremonies of
carly fall, so that these sunflower populations are

prolected as a necessity for fulfilling spiritual ob-
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flaws associated with such an agenda. the most se-
rious being that most hotspots are not only inhab-

ited by diverse cultures, but they are also not for

sale. By the mid 1990s prominent ethnobiologists,
anthropologists, linguists. and biogeographers had
bhrought attention to the fact that the 10-20 richesl
hiodiversity hotspots were also extremely rich n
cultural diversity, which was typically defined
terms of the richness of extant indigenous languag-
es (Harmon. 1995). For instance. Toledo (1994) ob-

served that of the nine countries considered 1o have

the highest species richness of mammals. six of

these were also among the richest i indigenous
language groups: Indonesia. Brazil, Mexico, Zaire.
India, and Australia.

Three commentaries are typically offered 1o ex-
plain this correlation and to hypothesize ils causes
(as cited by vartous authors in Mafh, 2001):

o Geographic determinism: Both species and lan-
cuages diversify in - heterogeneous  landscapes
with formidable geographic barriers.

o Fcological determinism: Linguistic diversihication
occeurs in response Lo high biodiversity, as differ-
ent cultural groups explore diverse ecological
niches for themselves and encode their knowl-
edee of rich biotas i different ways.

o Historic determinism: Areas of high hnguistie di-
versity today are “residual.” persisting because
of their geographical 1solation from extensive ag-
ricultural development (implving that now-impov-

crished areas were once more diverse).

Clearly. our Colorado Plateau pilot study reiterates
a pallern seen on other continents as well: where
hotspols of biodiversity or endemism are inhabited
by a diversity of cultures, the ways in which these
cultures encode traditional ecological knowledge
about species in their native languages has tremen-
dous potential for helping 1o conserve this biodi-
versity (Nabhan, 2000b). From this frequently ob-
correlation.  several

served management

implications must be considered:

* It may not be feasible or even advisable for gov-

ernment or non-government organizations (NGOQOs)

to purchase the lands within these hotspots for

biodiversity protection. because much of the bi-
ologically diverse area may be “common lands™
held in trust by these cultural communities, such
that they cannot be purchased. lraded. or con-
demned. New  efforts to conserve biodiversity
clsewhere in the world need not make the same
mistake the National Park Service historically
made on the Colorado Plateau. by stealing, con-

demning. or finagling the rights to species-rich

lands held i trust for future generations ol -

digenous peoples (Burnham., 2000).

* It 1s probable that for such high levels of hiodi-

versily lo persist in any holspolt until this day.
indigenous residents consciously or unconscious-
lv developed active and passive means of man-
aging particular landscapes. microhabitats, or
species guilds to maimntain them. The potential
utility of such knowledge. skills. and practices is
oreat (Nabhan. 2000h), so much so that species
recovery teams and formal land managers should
be encouraged to integrate such knowledge mto
their conservation management plans (Tuxill &
Nabhan. 1908).

e [ 1S |i|\'('|_\' that |)|'n|mm'lll.s‘ of l)i()(“\"(‘l'.\'il.\* COll-

servation will forge stronger. more eflective col-
laborations with indigenous residents i biodi-
versity hntspnls 1 ||l(‘)’ listen 1o and respect
indigenous concerns about sovereignty. cultural
property rights. and secrets associated with eso-
teric beliefs and ceremonies. Conservationists
should attempt to collaborate on community-
based projects that foster the continued oral
transmission of traditional ecological knowledge.
the persistence ol indigenous languages. tradi-
tional subsistence or ceremonial practices, and
the generation ol health benefits or income for a
broad cross section ol community  members.
While such community-based conservation efforts
are already given hip service from governments
and NGOs alike. there remains a disproportionate
investment i “top-down™ conservation strategies
and only scattered mmvestment i communily-
based “bottom-up™ strategies for mamtaming bio-

diversity.

e Given the fact that traditional ecological knowl-

edge aboul landscape-level biodiversity itsell 1s
being diminished (Berkes, 2000). the fragile re-
lationship between the two needs to be more tan-
aibly explored. While many biogeographers and
linguists are already imvolved in efforts to under-
stand global patterns of biodiversity and cultural
diversity. it is hoped that our pilot project to sale-
guard the uniqueness of the Colorado Plateau will
encourage other community-based practitioners
to experiment with more practical means ol in-
tegrating indigenous knowledge ito collaborative
efforts to conserve the world’s hnlspnls ol diver-

sity and endemism,
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